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I, INTRODUCTION



I. IHTRODUCITION

. A, Autherization, = The lwesdow Hill Pumping Staticn is a part of

the local flood protectlion works for the Town of Bast Hartford, The Bast
Hartford dike project is a part of the Connectiecut River flood conirol

plan included in the "Report of Survey and Comprehensive Plen for Fioed Con-
trol in the Cernnecticut River Velley,” Marceh 20, 1977, apuroved by the

Chief of Enpineers, llovember 29, 1637 and wublished as louse Document

Mo, 455, 75th Congress, 2nd session. The project is authorized under

the Flood Centrol Act approved June 28, 1930, Certain medifications in

the type of ceastruction and the alignment of the worls were recommended

by the Chief of Engincers in House Document lie, 653, 76th Congress, 3rd
session and suthorized in the Act cntitled "Arn Lot o provide fer the
completion of certain leoecal protection works at Fast Hertford, Connceticut,”
(Public ¥o, B5¢, Téth Congress, 3rd session), anrrovoed Octeober 15, 1640,

B, Necessity for the staticn., - The complotion of tho dike would ro-

sult in proventing the natural drainage of o large portien of the area
within the dile frem flowing inte the Cennoctilcut River, Aporoximetely
980 acres of developed and undeveloped lond crc draincd by a combinetion
of storm wntor sowors snd open ditehes, all discherging into the Swale,
which, in turn, flows into the Hockpnwm Rivor and thenee inte the Connecti-
cut River. To prevent the scoumulation of wrter behind the dike and re-
sultant flooding of the Town of Bast Hartford, o pumping stotion is to

be constructoed which will discharge the sccumitated wroter and ssnitory
scwnge inte the river at river starmes whicn ore foo high for grovity

flow, The wmter from natural drainago will be ~ccwmulatod in o small

storage pond vhich will smooth out ponk rune-ci? flows and reduece the



pumping capacity required, During periods of normal river stage this
pond will empty into the river through a gravity flow conduit extending
from the pond through the dike, where the conduit will terminatec in an
open channel to the river, Pumping will be necossary when the river
stage excecods Elevation 10,0 m.s.l. datum, The pond will have a capacity
of L0 acre~fect between Elevation 4,0 and 10,0 m,s,l. datum exclusive of
natural storago in the Swnle, and will serve to store all pealr dischargos
in excoss of the pumping or gravity-flow cunacity of the conduit.

Coe Consultation with the Town of East Hartford, = Preliminary to

ond during the octual design of the pumping station, consultetions worce
held with officinls represcnting the Town of East Hariford, These latter
include membors of the Town Council, thce Tovm Enginecr, tho hoad of the
Sower Department, and others., The pumping station dosign, ws finelly
devoloped, moets with the approval, in its essontinls, of the officials
of the Towm of Ecsgt Hartford.

D, S8hort deseription of the stetion, = The pumping steotion which

will houso the pumps znd other cquipment will consist of a reinforeed con-
crote sub-structurc and o one-story superstructure, of structurnl stcol

and brick, A reinferced concrete cntrance chomber for sanitory sevmge,
oquipped with racks, will be provided, The nccessary outfull under the

dike will consist of an intake structure, a 6! x 8' conduit, and an outlot
structurs contoining o sluiee gato for omergeney uso., The superstructurc
will heve glass bloek panels to serve as windows, The conercto roof slab
will bec euvvered with a cindeor comercte fil1l, pitched to drain, with a built-
up type roof commosod of four-ply asphalt and gravel, Four 36~inch pro-

peller pumps and onc 1é-inch Volute pump will be instclled. The ongine



room will contain the gascline engines and right angle gear units for
the four 36=-inch muwmps and an electrically driwven motor for the l6-inch
nump. An gvaerhead craone will be installed for handling the oguinnmont,
There will be a structural steol foot bridge constructed to provide

azccoss te the cutlet structure from the tov of the dike,
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Ii, LYDROLOGY

A, Drcinage area, ~ The druinage ocren of 980 acres, as shown

on Plate 1, consists of 530 ncres of develoned eummereirl and resi-
donticl arca and LEO ncres of undevoloped meondow land., The topography
of the area is such zs to producc o very definite line of domareation
between tho dovelopod and the undevoloped scelicns, Tho most important
scetlon of the town of East IHartford is leeated on the flat torrace,
which has o ground c¢levation above 30, m,s,l, dotwi. The low=lying un-
doveoloped oren has an overago ground clevetion of from 12 to 15 feet
above mecan sec level, doatum,

l, Preoscnt conditions, - The low crea is subject te fro-

quent flocding, and ~s a result has romeined comparatively undevelepod,
Opon ditchos in conjunction with o swnlc constitute the only drainage
afforded for this arca, The dovelopod aroc is scrved by o scpoarate
systom ¢f storm drains runniag normal te Prospoet Stroct and discharg-
ing directly into the swnlo, Reofercnee is mode to Plate 1 for limits
of the droincge croe. An intercopting sowor following olong Prospeet
Street ceelloets 01l sonitory sownge frem the cree, and dischorges inte
the Heckonwn Rivor ot the lewer ond of the swnla,

2e Pessible futurc ecnditions, = It is prebable that the

L50 acres of undeveoloped lund will be improved ond mado useful after
full protoction is offootod, Thoe flovw of tho svwmlo moy bo onclosod
in a conduit with drains construcstod tec provide more effcetive droine

age for tho aroc; howover, loecal cutheritios, vhon consulted on the



question of future development, expressed the belief that the arca
will beccome industrialized, Towm officials have expressed the inten-
tion of zoming the area against residentinl settlement, It may be con-
cluded that the goneral run-off characteristics will not be changed
drastically,

The builteup aren of 530 aceres is, for all prerctical purpeses,
fully doveloned, The limits of this portion of the drainage arca are
fixed by notural topography and existing sower systems., Thoro is no
possibility of inereasing tho droinage oren by oxtending tho sower
system,

3. Scwer Foellities., = As montioned in tho foregoing discuasion,

the tovm of Eost Hartford mainteins o scporoto sanitory scwer systom in
the devoloped aron, HReforence is medo to Ploto L ond Plate 5 showing tho
gower layout,

l, Existing sewcrs, = Under existing conditions the sover

system, wherover construeted, is zdequate, 8Storm dreins serving the
erce on the flat ton of bluff {commercicl and recsidentinl scetion)

hovo outfalls ot sevoral peints along the bluffe If, howcver, the
capacity of the storm draine is oxecceded by »rolonged intonsc nrecip=-
itation, i.c., 2o storm gronter than the one sclectod for the design

of the sewors, 1t is poeesible for the cxeess run-off o flow over the
surface and inte the swale, Tho sonitery sownge from the wrown scrved
by the llcadow 111l pumping stotion is colleeted by o singlo intoreopt-
ing sower running along Prospeet Stroet., This 30-inch sewer discharges
into the Hockanum River,

2e Futurc dovolopment, =~ According to loecul nuthoritics

the prosont gboerm drains, in arcas now sswered, will not have to bo
3
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enlarged to meet future develoment. Tho axtent teo vhilsh the swale

area is tc be provided with draing in the future is lLighly unpredicteble
as it depends uncn the type of development which will obiain, Sanitary
sewers, in ereas now sewered, have amplo capecity for present and future
conditions,

C. BSecpago. = Tho foundaticn underlying tho dike is of varying
permeability, Seepapge through the pervicus formation will be provented
by a shoct pile cut=off, The quantity of socpage to be exncctod through
the dike ond its foundation ot maximum hend will be small, Suitable
toc drains orc constructed teo colloct all such scopago.

D, Storage, = Noturcl surface and velley stornge must be taken
into consi@c‘ation sincc it hes o nronounced ciffoet on the dischargo
hydrographs The droinago area under considorntion has rather slow run-
off charactoristics sinco tho ground surface is quite flat, In addi-
tion to this charactoristie, thore ciists in tho swalo o certain cmount
of valley storcze which hoes o further dcloying effoet on tho pecls dis-
charge preduced by storm run-off,

A drainage arca of 980 aercs is cenable of yiclding high
peak discharges oven for mederotcly heovy shorms, It is usually highly
desirable to create o storage pond for the purpose of roducing the
peck flow, Conditions at Bast Hortford arc idoally suitcd to the
oxeavation of such a storuge pond, The size of pond is governod by
acconcmic and othor considorations discussed under another scotion of

this design cnelysis.
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ITI, DETERMINAYICH O oiSCinGE CAPACTITY

for Discharge Capacity., = The pumping station

to maet the following requirenents:

A. Reauirements
sulflicient capscity

will be of
Discharge the storm run-of{ from the total tributary

1.
drainage area,

2. D;soharge 2ll seehage entering the nrea through the dike
and foundolblon, 1

7« Discharge the sanitury sewago from the oreq,

Hold the water surface clevation in the storage pond ct

1
the
or below elcevetion 10 feet mes.i. under tho nssuncd maximum conditions

of run=off and river stage,
T aparate analyscs of stors ~of{ (It 1) o ne.d
Two senarote anclyscs of storm run=-ofi om ro mode,
ilable, ond tho other showing the ef-

o htasl
-“ Vi,

onc assuming thoet no storare is

feet of storcge in reducing the poal: flow.
Mo storame available, = An rmolysic on this basis

Cou
vms mede in order to demonstrate that the governing condition

of »umping roate wvorsus river stoge gccurs in tho swiner months,
In otheor words, the

viien low river stoges moy bo cxpocted,
slopo of the envslope curve (Plate §) is sueh thet wny pumo

capable of dischirging the storm run-oi'f with the Conncoticut

= o1 : :
River ot "maximum zero domape stoone' will olso handle the
Two conditions wre ossumed:

run-off «t ony othor stogoe.
2=hiour ctorm (time of cone-

(1) Run~off causcd by

controtion of thic area is cpproximntely two hours) srith
nrobablc frequency of ceeurrcnce of once in 10 y»ars,
o river

[y

~
-

oceurring in ony month, when pumping ogoinst
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stazo with o nrobable froquoncy of oceurrcencc of once
in 10 yoars for that month,

(2) Forty porocont of the run-off coused by a 2=hour
storm with ¢ probable frequeney of occurrcnce of once in
10 yoors, cceurring in ony month, whon pumping against a
river stege with o probable frequency of oceurrcnce of

ence in 1000 years for that month,

b, With storogo nend, = Tho provision ol a sterage

pond is not only foasible but highly desirable from the
standpoint of economy and ozerstion, The enalysis made
herein makes it possible to compute the effect of a storape
pond on the reguired pump cepacity, The assumption is:
(1) Run-off caused Ly an 8=hour storm (2 storm
of this duration includes rll significant precipitation)
with a probable alleysar freguency of occurrence of once
in 10 years, when pusping ageinst a river stage of 10
foot above moen sew level,

B. Storm run=-off aonclysis if stornge pend is not provided, - As-

suming that no aporeciable storuge capncity is eveilable, i.c., whatever
natural storage oxists in the swanlce is elimicated by futurs devclopment
of the arca, wand no artificial storege nond i created, the pumps would
be roquircd to handle tho poal storm run-off,

1. Rainfell, « Monthly reoinfall inlensity-froquency curvos
were drown for 2-hour sterms from the 35 years of roinfell rocords ot
Hortford, Conn, (Ploate 6), From these monthly curves, the 2-hour
intensity with a froquency of 10 yoars wns dotormined and related to

tho 10=ycoar rivoer stage,



2o Run=off coeflicients. - From a study of the average

monthly run=off for nearby vmtersheds, it wes found that the run-off
coefficients for the meonths of Hovember, December, January, February,
March, and April were high, and wers therefore grouped together. The
run=off coefficients for the months of Iey, June, July, August, Sep~
tembor, snd October werc found to be rolatively low, and were grouped
togother, The following table shows the run-off cocfficionts which
were sclestod for tho various tynes of area., These cecfficionts wore
woighted according to the amount of cach type of development, to obtain
weightod run-off cocfficionts for the entire arca for the wintor ond
surmor months,

Aun~off Cocfficiconts

Run=off cogfficiont nweighted
Commorcial run-off
Sorson and Undnvoloped coofficiont
rosidontial
520 acros | LGO acres . 280 _acres
Yovombor
through 0.75 0,30 0.54
April )
Moy 0.50 0.20 0.36
through
October

e Froquency of river stagos -~ Tho monthly stage=~frequency

curves of the Comnoctiout River at Bast Hartferd, Conn,, shown on Plate 7,
supply tho 10=-yoar and 1000=ycar frequoncy stvages for cach month. Plate 8

shows the stogee-duration curve for the Cornecticut Rivor at Esst Hartford,



lie Required discharge caprcity lor surface run-coff, -

The run-off from the area wns determined by the use of the formula:

Q=C1IA

in which
Q = discharge from the total drainage area in c.f.s.;
C = the weighted run=cff cocfficient;
I = intensity in inches ver hour for the 2-hour storm;
A = total drainage arcae tributary to the pumping ste-

tion, in cercs,
The following toble shows the relationshiyn betwoen the rete of run-off

and tho ceorrosvonding river stoge.

2=hr, 10=yr, Woighted Connceticut River 107 of
Monthiintensity, in run-o{f| Run~-ofs stigo (med,l.) 10=-yr, run-cff

inches ner hourl cocff, | c.f.s, 1 I0=-yoor| 1000-yoor CufsSe
Jon, Q4 Li2% 0,5l 222 1%, 23.3 89
Fob, Co3li* 0,54 180 5.7 27.8 72
lar, 037 0.5 196 R%,2 Lo,.2 78
apr, 0,78 0.54 201 23,5 28,9 80
ey 05 0,36 155 18,6 22,2 an
Juno 0466 Q.36 233 14,1 21.5 9%
July 0.83 0,36 29% G349 21.% 117
Aug, 0,38 0,56 311 8.5 20,3 12l
Scpt., 0,70 0,36 247 10,2 31.9 59
Oct, 050 0,35 177 12,5 3347 71
llov, 0.0 0,54 212 1la1 30,8 85
Dac, Q4 39% 0,54 206 15,2 250 g2

* Doinfall intensity fron Providencc, R, I, records,

The variation in storm run~off with river stoge is illustrated graphicnlly on

Platc 9.
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C. Storm run=off enalvsis if storage nond is orovided, - It
¥ y . £

is feasible to c¢reste a storage pond at tihile site. In crder to show
the effect of storame capacity on the resuired pump capecity, it is
necessary to comsuruct a storm hydrograph which will represent the
rogimen of inflows The analysis as estoblishod in subsequent discussion
is based on the unit hydrograph method cf storm construction., The
entire proceduro is somowhet handicapvned by the abscnece of pguging
records Tor the drainoge ares in quostion, lNevertheless, with carc-
ful conservative sclection of factors which ero dopendont upon the
characteristics of the draincge arca, and whieh dofine the regimen of
flow, it is possible to get results sufficiontly accurcte for all
proectienl DUrPOSTSe

i, Raoinfall, - Procipitation scvcrel hours in durntion
was to be used in tho congtruetion of the storm hydrogreph., In provi-
ous studics 35 years of roinfall reocords at Hartford, Connccticut, had
becn annlyzed to dotermine the yoarly, 2-hour, 10=yoor rainfell in-
tensity (2.10"}, The rocords, howsver, werc not brokon down to revoal
roinfell intensity for storms of grocter duration, nor wng such a
longthy computotion considorod warronted. As o ropid expediont o
"Muss Rainfall Curve" {total reinfnll vs, durction) was drown from
data prosonted in lise, Pub, #20&, U,S.DeAs "Rainfall Intensity -
Froquoney Data', by D, L. Yarnoll, Pronortionnl to that curve and
through the above mentionod value (2,10"), ancthor curve was drowm,
thus giving o "ihss Rainfoll Curve' suiteble for use in those studies,

Referonco is mede te Plate 10, Since o poriod of 8 hours includes



all significent rainfall, o storm of that duration vas selected to be
applied to the unit hydrograph. The following table gives the rain-

fall as reczd from the curve:

Total Rainfall in any

Hours rainfall 2=hour period
in. inches in inches

0 0 2.10

2 2,10 0.52

Iy 2.62 0.3%

5 2.95 0,83

8 .18

2e Run=-cff, = There nre seversl factors which influence
the selection of a run=cff coefficient, This coefficient may be de-
fined as a decimal stoting the portion of roinfoll thet posses through
drains or cwver the ground surface t¢o the point of discharre. Thot
portion of the rainfall that socks into the ground and becoines ground
woter is hereinafter referred to as infiltrotion, Considerntion was
ziven to the perviocus neture of the seil, the Likely conditicn of the
soil at the beginning of the storm, ond the stote of development of
the oaroc. A pgood average run~off coefficlent for the ontire woltershed
is derived if it is assumed thot 50 of the total rainfall (%,18") will
appecr os run-off, This gives o meximum infiltration of 0,26 inches
per hour, This is illustreoted granhieclly on Plate 11,

%« Unit hydrograph, = As dacfined, the unit hydrogroph is

the dischorge hydrogroph resulting from o run-off of one inch on the
draincge orcc. Tor convonlonce a 2-hour unit hydrogreph is used,

In so far os no goging records aro coveileable tho basgic gronh is detor-
mined by cstimating the factors thet define the regimen of flow, Thosc

facters nro:

- 12 -



8. Time of concentration. - This peried, for any

watershed, is the time required for a given particle cf
water from the most remote part of the watershed to
reach the point of exit., If rain continues falling
cver the entire watershed until this remote particle
ronches the outlet, maximun discharge will occur at
that instant, since all parts of the watershed will
then be simultoneously eontributing teo the flow., For
the case at hend the maximum length of travel is

13,100 fest. The water travels through drzins for
about one~half of this distance, and through asn cpen
diteh for remaining distence, By estimating the veloc-
ities in the verious scctions, 1T is vpossible to compute
the time of travel, Adding to this an "inlet time" of
20 minutes, the time of concentrotion wos found to be
epproximetely twe hours,

b. Peak discharge. ~ The moximum instuntanecus

discharge of the unit hydrogroph, resulting from onc inch
of run-off in two hours, is dependent upen the cheracter
ond siope of the surface, Tho formula

Q

ETA
vhero
Q@ = rate of run-ol? in cubie fezt ner soccond;
E = a cocfficient which introducos the influcnce
of droinage rren charactoristics;
I = wvolume of run-off in inches por hour (0,5 in./hr.

in this case);

- 13-



and
A = drainage area in acres;
is used tc compute the peak discharge., A reconnaissance of
he watershed reveuls that the area, because of its
flatness, may be expsctod to have "slow" rather than
"flashy” run-off characteristics, A "K" value of
0,5 was selectod oe o fairly renrcsentative figure.

ce Base of hydrogroph, - The base of the unit

hydrograph wos arbitrarily selocted as 8 hours,

ds Total volume, - By definition the unit hydro-

groph must show that the total run-off volume is one
ineh on 980 acres,
The unit hydrograph reeulting from the esbowve nroecedure is shown on
Plate 10, It hos o poak dischargo of 245 c,f, s

Le Storm hydrograrh. - Hoving determined the rain graph

and the unit hydrograph, it is simply o motter of calculation te com-
pute the resulting storm hydregroph., Tho compubation is as follows:

Storm hydrograph resulting

Period Unit Graph Valuesg from 1.59¢ inches of run-off
(hours) (cofusSe) (cafus.)
] 0 0
0.5 62 99
1,0 150 23§
1.5 220 350
240 2L5 390
2.5 2l 382
3.0 22l %56
3.5 200 218
1140 170 270
Le5 138 220
5.0 110 175
Deb 86 137
60 63 100



torm hydrograph rosulting

Poriod Unit Graph Values from 1,59 inches of run-off
(hours) (coef.s,) (cefusa)

6.5 L 65

7.0 22 35

Iy 8 13

8.0 0 0

The storm hydrograph is shovn on Plate 1l The general precedurce hos
produced o well rounded hydrograph, which is as 1t should be for a
dreinage arco with flet slopces and consideroble noatural storcge.

D. Reguirod discherge copecity for sownpgo. = Tho problem of

handling senitery sewnge is influenced by the fact that the towm
of East Hartferd is considering a plan of sewage treatment, Sore
time, however, will rprobably elanse before suech a plan is put into
effect, and provision for pumping sanitery sewage is therefore neces-
sary. After thorough censideration (including consultation with town
officials), it wms decided that sufficiernt capacity for the immediate
future waec justifiable, Under the circumstances allowance for develop-
ment far inte the future is not werranted,

As brought out in foregoing discussion, ths town mainteins
a separate scwor system. The existing 30~inch intercenting scewer run-
ning alcng Prospeect Strect, and discherging into the Hoclktanum River,
collects all the sownge from the crea tribubary to Meadow 31l pumping
staticn. An crea of upproximetoly 1100 acrss is scrved by the sanitary
sewors, An analysis to dotermine tho meximum flow 1s mede on the {fol-

lowing basis:

Ponulation 25 persons ner acre

il

Demostic sownge 200 gal, por capita per day

Groundwntor infiltration =300C gal, por acre per day

-15 -



Computation shows the flow to equal 13,6 second feet, This indicates
that the intercepting sewer, with s slope of ,0024 and a capacity of
20.5 c.fe5e; 1s more than adequate, Sinee the allowamnces wmade are
generous, a pump capable of expelling 1L ¢.f.s., ngoinst moximum head,
is considered sufficiont,

E. Reguired discharge ocapacity for sceepage, - From a brief

consideration cof the megnitude of the voriocus quantities invoived
end the basis for compubtaticon of such quantities, it is obvious that
seepage is an insignificant guantity., It would be inconsistent with
the over=-all accuracy of the problem to inelude o figure for secpage,
hence no further consideration is given to it,

F. Required pump capacity. = Sinco o storase sond is to be

)

incorpercoted in the scheme for handling storm run~cfi, it is noccs-
sary, for rcasons of sanitation, to nrovide soparate sumns for storm
wnter and sonitary sowago. |

1, Scwuge pump. < In go for as the maxinum flow will not
exceed 1l ¢of.s., oven in tho zncar futurc, o pump to expel that amount
at moximum heed is odoguate, This figure is nredicated on tho cssump=-
tion that edded copacity to care for cxteasive futuro development is
unnecccssary bocausce of the nlans for sownpe treatmont, Tovm officicls
are convincod that scwage troctment will be offceted in the ncar
future, “hen such ¢ plan metoricligzes, the neod for handling row
sewnge will disappear, A bypass is providod to permit sanitery flow

to cnter tho wet sump and be discharged by the sterm numps,

2e Storm-wator pumps., - The size of pumps requirod to

oxpel the storm run-off varios with the amount of storago ecopacity,
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Theoretically, according to the design criteria set up in this analysis
of design, it would be pessible to store the entire run-off (1,59 inches
on 980 acres) by providing 130 scre-feet of storage. It is not practi-
cel to do this, however, since a minor storm may follow the design
storm while the Commeoticut Rivoer is still at flood stages., It follows
that a minimum pump capecity is necessary oven if the total volume of
storn run-off is stored.

¥With the storm hydrepreph constructed it is possible to
compute the storage capacity nescessary for any porticular pumping
rate, For example, if it is assuned thet instelled pumps have =z
discherge copucity of 200 c.fl.s., the amount cf storage required
ic determined by measuring the volume of tho storm hydrograph above
that pumping rate, With severnl points dstermined in this manner,
n curve of pumping rote vs, storage capeceiby is thus defined, Such
a curvo has been constructed for the Mendow Hill numping stoticn,

and is shovm on Plote 11, Valucs tolken from this ourve oro as

follows:
Totol storoge capacity Reguired pumping robe
(acre=foet) {cu. ft,/50c.)
20 | 265
Lo 196
60 140
80 9z

It hos becn pointed ocut thot undor existing conditicns the
swoele is 2 natural storaoge basin, Approxinately 27 acre-fect of

natural storcge is availeble bolow El, 10,0 at the present time., Sinco
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it will probably he several yeers before development will eliminate
this natural storage, it would be nerfoctly feasible to tale advon-
tage of it, This could be done by buildirng the pumping station %o
eventually acccmmodate pumps to go with & created storage wond of a
certain capacity, but for the present time install pumps to go with
the created plus natural storagoe. The use of this natural storage
meets with the approval of the offiecials of the town of Enst Hortford,

G, Installed Pump Capocity. = Cost cstimoates and studies of

operation requirements reveal that it is cconomically and practicully
desirablo to crocto a storamge pond having o canneity of L0 cero-foot,
The size of pumps to bo installed is dopendent upon soveral fnctors,
Neturclly, the moximum ostimated inflow and Tthe capaeity of the stor-
ago pond arc the first considerctions, Hovovor, such itoms os flox-
ibility of oporation, = factor cf safety to insurc mochonieal rolin-
bility, ond avoilable stock sizos nlse influcnce the scloetion, Undor
the circumstanccs {refor to forogoing par-greph) it is feosible to
utilize the existing 27 acre=foet of notural storapge copacity in addi-
tion to the ereated storege capreity of LO zerc=foet, thus making o
totzl initial storape copacity of 67 aere-feut, It wos the original
intontion to provide an initicl pump instrllotion of throce 30" propellor
pumps, With nrovision for a fourth pump which ecould be instulled ulti-
motely if ond when tho noturnl stercge of 27 acre-foct 1o climinated,

A revicw of the pumping roquirements, :ade in the lNerth Atlantic Division
Officoe, indicctod thot the initial copoacity reguired in conjunction with
67 acre-feot of storage would bo opproximetely the same os the ultimoto

copacity {(corresponding to LO noro=foct of ztorage) as proposed by thic



office., The Divisiecn's recomendation wns, therefore, to install four
30" propeller pumps initially and to make no provision for future in-
creases, Ihe Office of the Chief of Engincers concurred in this reccom-
mendation, The characteristics of the pumps %o be installed are shown
on Plate 12, It will be noted that the small pumn, which is to handle
the sanitary sewage, will expel 15 c¢.f.s. vhen numping ageinst maximum
head,

H.  Gravity Flow Conduit, = When the Connccticut River is low,

drainage of the ares tributary to the iosdow Hill Pumping Station will
teke place by grovity flow, Storm run-off ond groundumter cellected

by the swale will pass through the gravity flow conduit {under the dike)
and into the Hockanum River,

The conduit was designed to have a capacity at lenst preat
enough to discharge the peak flow (390 c¢.f.s5.) of the storm hydrograph
shown on Plote 11 without excocding a pond level of clov. 10.0 m.s.l.,
and with the Connecticut River at low stoges, This reguirement neglects
tho offect of stornge capacity in the pond, in roduciug the peal of the
inflow hydrogreph. W¥ore this storage tckon into consideration, it would
be possible for the inflow hydregreph to have o maximum pealk discharge
considerably in excess of 390 c.f.s, without oxcoeding tho limiting pond
cleovation,

Computations indicate that a roctangular conduit 6 foet wide
and 8 fect high will furnish ndequate capacity, Tho invert of the con-
duit is to be elev, 1,5 at the cntranco, snd clev, 1.2 &t the ocutlet.
Its slope of 0,0022 is not steep onough to mrintain supor-critieal

velocitics. The hydraulic elements havo boon plotted on Plate 13, To



further illustrate tho espacity of the eonduit, reting curves arc shown

on Plate 1L, TWith the pond at clov, 10,0, the waximum eapacity of tho

conduit is h}O Cefese For this ccnditien, fleow tolos pleece as in an

epon channol, If tho conduit is fleowing full throughout its ontire

longth, a hend difforontial of 2.1% foet is roguired to discharge L0 e.f.s.
During flocod stages, whon tho pumping station is in operatioen,

the grovity flow conduit will scrve te carry the discharge from thc pumps

to the river side of the dike,
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Iv, SOIL INVESTIGATIONS

A, Foundation conditions, ~ Foundation was investigated by two

2-1/2" bore holes and two foundation auger holes, Additional information
wes obtained from two nearby 6" bore holes used for undisturbed sampling.
Location of explerations and foundation conditions are showm on Plate Ilo, 15
and on Plate Ho, 16, HNumbers in boring logs on section are those of the
Providence District Soil Classification shown graphicslly on Plate Ho, 17
and described in Table Ne. 1, Foundation consists of a notural silt
blanket (Classes 6=8, & and 13=11) 20 to 30 ft. thick overlying o layer

of medium to coarse sand (Classes 2, 6«4 and 5) S to 15 ft, thick, Beneath
is o 60 ft. bed of reddish-brovn varved clay with an average natural veid
ratio of 1.56.and a water content between 0% ond 607 which is about equal
to or slightly greater than ligquid limit, Results of n tynical consolidn-
tion test arc shown on Plate No, 18 and Plote No. 19. Valucs of the pre-~
consolidation load, determined from consolideiion tests, indicate theot

this e¢lcy hos supnorted on overburden locd in rast grooter than present,
This past load has beon cstimated as thet due teo on old land surfuaco at
about olovation 36 which represents a continuation of the prosont bluffs

on which the City of East Hurtford is locatod, Undorlying tho elay is a
layer of compact glacinl till about 5 f't, thiek resting upon rock.

B.' Laboratory invcstigetions. - Laboratory tcosts worc confined

to classificaticn cf foundation materials, pormeability and consclidntion
tests, Crain size curves wore obtained by sicve and hydrometer tests run
on roprescntotive sumplos for coch stratum oncountercd, These sumplos

vicro classificd in cecordancc with Providenco Distriet Soil Claseification.

-21 -



Results of consolidation tests on undisturbed semples of varved clay
from twc nearby 6" bore holes were used in this analysis,

Ce Settiement, = Settlement of station and conduit will occur due
to consolidation of elay in foundation under dike and station loads, Be-
couse of precensolidation settlements due to relozding up to preconsclida-
tion load will be foirly smaell; heyond this point the scttlement will he
much grecter, Loads duc to dike end stetion were substituted by simplified
trianguler and rectangular loads respectively, Allovwonce waz mude for
affcet of oxcavotion release from station and outlet channel exeavation
end for cfifcet of hydro=static uplift on stntion giving e not dead lond
of station of 0,11 toms weor sg, ft, Stresscs in scll werc determined
using charts orepered by Jifponcen and Nowrorl: which sro bnscd upon
clastie thecory for isotropic matericl, Scttlements wero computed {rom

thoe rclation

5
fil . H= &Ig}pH

l+c
vhero /) H = settloment
H = thieclmess of elay
gil p = average loud ineronss in cloy
ty = coofficiont of comoressibility
deternined from consclidrotion tosts
o = veid rotic of cloy

Frem roesults of consolidation tosts cvernps oy s dotermined ce:

for louds less than _nreconsclidoticn locd
1.2 % 10°Y on 2/'gr.

for loads greator then proconsclidation load
6.6 x 1072 on &/pr,
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Estimated settlements were calculsted for L points as located on Plate

Ne, 16 and are tabulated below,

POINT LOCATION ESTTVATED SETTLELENT
(UTTITATE)
A Conduit at £ of dike. 7-1/2" + 257
B Gate structures Z of conduit. "+ 25%
c Southwest corner of Punning Sta, 2" + 25%
D Northwest corner of Pumping Ste, 1" + 259,

Settlements will occur mederatoly rapidly for clay: 5O% of ultimate
settlement in 1 year and 90% in L years, Estimated rate is based on
actucl rete of observed settlement of South i'oadows Electric Station
which rests on this same elay. Those scttloments are dus to consoli-
dation of clay only. Excavation in £ilt for conduit end statien will

be corried acbout 5 to 8 ft. below present votor table, Carcful water
control will be required to nreovent formation of & gquick conditicn which
would loosen Toundotion soll snd cnuso inerconscd scttlemént from reocom-
pection of looscned silt. Scttloment observeiions will be tolion en points

in conduit and at corners of pumping station,
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TABLE NO. 1

PROVIDENCE SOIL CLASSIFICATION
G. 8. ENGINEZR OFFICE
PROVIDEHCE, R. I,

B T

CLASS DESCRIPTICH OF IL.TERIAL
1 :Groded from Gravel to Coarsc Sond, = Contoing little modium
: sand,
2 ‘Coarse to Modium Send, - Contains little gravel and fine sand,
3 *Graded from Gravel to Medium 8and, - Contains little fino sand,
L Modium Go Fino Sond, = Contains little coarse send and coorsc
: silt,
5 *Gradod from Grevel to Fine Sund, - Contains little coearsc
: silt,
6 ‘FPinc S8and to Coarso Silt, = Contoins little medium sond snd
: modium silt.
T ‘Grodod from Growvel to Coarse Silt, = Contains little medium silt,
8 ‘Coarsc to Modium Silt, - Contains littlo fine scnd ond fine silt,.
9, ‘Graded from Gravel to Medium Silt, « Contanins little fine silt.
10 *Modium to Pine Silt. = Contnins little coarso silt and conrse
: clay, Posscsses behavior charactoristics of silt.
10 C  ‘licdium Silt to Coarse Clay, ~ Contains littlc cearsc silt and
' medium elayv, Possosscs bechavier charaeteristics of clay.
11 ‘Graded from Gravel or Coerse Sand to Fine Silt. - Contoins
: 1ittlo coorsc clay,
12 *Finc Silt to Clay. - Contains littlo modium silt and fine clay
} {eolloids), Posscsscs behavior characteristics of silt,
12 ¢ :Claz. ~ Contnins little =ilt, Possesscs behavior charncteristics
: of clay,
13 ‘Gradod from Coarse Sand to Clay. =~ Contains littlo fino clay
: loolloids)}s Possessos bohavior charscteristios of silt,
13 ¢ ¢

Clay, = Graded from sond to fine cloy (colloids)., Posscsses
thavicr charoctoristics of olay,

I
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V. GENERAL DESIGN

A. Selection of site, The general location of Meadow Hill Pumping

Station was fixed for the vicinity of the intersection of the swale and the
dike, Three sites were studied and the location selected was finally
determined by the most important fector of foundation conditions, The
sub-soil at the swale and immediately sastward consists of plastic elay

of great depth. From the swale and wecstward, there is a laycr of silt

and sond having a total dopth of 35 foot or about n 20-foot dopth bolow
the basc slab of the pumping station,

B. Altornative layouts

l. To determino the layout of the pumping stotion and its
appurtenant structures having tho most advantagus, trial loyouts woro
modo, A plun utilizing tho strueture as an integr:l part of tho dike
had tho apparsent economy of saving o portion of tho cmbankment and
oliminating tho conduit, Howover, tho large wingwnlls reguired and tho
problems of sottloment und soepage resulting, mado this schoms unotirac~
tive.

2. Tha lavout adopted provides a supcrior design ot o consid-
sroble saving in construetion costs, The pumping station, being located
on o borm adiacent to tho dike is in o zone whore settlemont is smnll,
thus c¢liminating o sorious problom., Tho presencae of o natural blanket
undor the diko and outlot chonnol makos o shoot pillo cut-off unnceossary.

C. Dosign foaturcs

1, Storags pond, = The storage pond is provided to roduoo poaks

in tho hydrogrophs rosulting from rainfall. Normally, tho pond will remain

ot tho samo olevotion as the rivere. The pumps will be usod as ofton as
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nocossary to kcop the pond drawn dowm only whon tho river is nbove elovation
10,0, A channol is providod from tho swale across tho pond to tho pumping
stations Tho grados of tho bottom of tho pond and tho intzko channcl are
such that the flow of water to tho pump is faellitatod at low stages. No
mosquito nuisaneco is anticipatod,

2 Intakoe strueturc, = Tho intakc structurc consists of o

scotion of concreto channol provided with stop-log slots, gates and

trash racks., The arce immodiately upstream of and adjaecont to the in-
toke is lined with riprop on e gravel base, The gravel base and riprap
will permit the harmless passage of ground water in the svent seepage
beeomes concentrated at this point., The trash racks esre of the fixed
type, separate racks belng provided for the flow throwh the conduit and
into the sump, Bar spacing is 7" centor to center whore thoe flow is directe-
ly through tho conduit and 3" center to centur whon ths flow is divorted
through tho pumps, All bars arc 4" x 3/8" with round odges. In tho pump
flow sidc, & droo of 2-1/2 foot is provided in ordor to furnish adoquato
cross scction to econsirvo hoad,

2. Conduit. - The conduit is provided to pass flow from tha
proteeted arse under the dike to tho river, Whoen tho rivor is low the
flow is discharged by grovity. In flood timoes thoe flow is diverted by
means of tho gates into the wet sump from whorc it 1s dischargod inte tho
gonduit by the pumps. Tho conduit undeor the diko is providoed with soop
rings and oxpansion joints ot intervals, In order to hold tho conduit
in linc whon settlement occurs tho scop rings ot tho oxpansion joints are
constructed in bell and spigot foshion for holding adjacont moneliths in

clligmment, Rubber wntor stops wro provided in the joints to provent lovkago.



The sorvico bridge is sﬁpportod on plors which in turn rest on tho oonduit,
Backfill arcund and above the conduit will be compactsd impervious material
to insurc o minimun of soeepage and provent piping along tho structurs.,

L. oOutlot structurce, = The down stream end of the conduit

is provided with an outlot structure with hand opernted ssuting pressure
slulce gnto. The gate is for the purpose of blocking the conduit in an
omorgeneys Riprep is put in at the ond of the cutlot structurc to prevent
scouring by jet action and eddioes,

Se Service bridgo. = A structural stesl sorviecs bridge is

provided conncetlng tha top of dike end the outlet structurv, It is made
up of two spens, each about 30 ft. longe Two 18" channcls support a floor
grating and hond rails, Tho bridge is intended for podestrian access only.

1t will support a load of sbout 100#/ sq. ft. without exccssivec deflection,
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VI. MECHANICAL DESIGN

A, Pump drive. - The Moadow Hill Pumping Station is one of three
pumping stotions to be construected in East Hartford, Comne Prior to the
design of any of the stations, an investigation wus made of the type of
drive to be employed and after confersnce with the town officials, it
was decided that gasoline ongines should be used for driving the floed
water pumps,

The gasoline engines for the Msandow Hill Pumping Station will be of
the heavy~duty industrial type capable of conti nuously driving the pumps
at their rated speed under any head condition developed, The engines will
not use over 85 percent of thoir doveloped horsepower. They will be mounted
on conereto bases and directly connected through floxible couplings to the
right angle gear units.

The 20-inch scowmge pump will be operatod by an eslectric motor utilizing
commeroial power. This typoe of drive wes adopted as most suitablo hecause
the pump will be operated for oxtonded poriods of timo and an olectrie
motor drive cen be maintained and operated with little difficulty, The
motor will be of the wound rotor induetion type with contrel arranged to
provide for 1/@, 3/h and full spesds., This type was emnloyed to reduce
the size of thoe gusoline-~electric standby unit and to eliminate stop-and-
start operation under low flows. Should the commorcial powcr supply fail,
power for operation of the pump will bo obtained from the gasolins-electria
standby unit,

B. Punps. - From the ultimate required pumping capccity of 196 c.f.s,
as determined in Secticn III., it was determined that provisions should be

made to install four pumps. To install a lorger number of pumps wonld
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materially increasc tho cost of the station without rosulting in any great
advantage and a smallcsr number would seriously limit tho cporating floxi=-
bility and reliability of the station,

No provisions wore mado in tho capacity deteormined in Scetion III
for possible mochanical failure of equipment. To provide for this con=-
tingoency, it is considored necessary that any three pumps should be copablo
of delivering about 80 percent of the 196 c.f.s. or 156 c.fus, This factor
will meko an ultimate station apacity with four pumps opsrating at full
officioncy, of 208 cefess A study of equipmont indicatod that four 30-
inch propeller type pumps would be roquireds cach pump t2 have a capacity
of 23,000 g.pele or 52 c.f.5., against o totnl hend of 10 foot., In
addition, one 20-inch mixed flow type of pump having a ecazpacity of 7,000
Z.pelle against a total of 30,0 feot was provided to punp the sanitory
sowngo at such periods whon tho river is at flood sbage.

C. Right angle gsar units, = Tho gear units will be of the self=-

contained type designod for transmitting the power from the horizontal
engine shaft through o geor train te tho vertical pump shaft. The units
will bo inclosed in & cast iron and struectural steosl housing ond will have
o service foctor of not loss than 1,25 tines tho maximun powsr required to
drive the pumps undor any condition of head,

d. Stondby generotor unit. - 5 gasoline ongine-drivon generator

will be provided to furnish elesotric power at 208 volt, 3 phase and 120
volt, single phese in the event of failure of ccommercial power, The unit
will have a normal fulleload capacity of 125,0 kva, which will be sufficient
to start and run the 20-inch pump motor as well as maintain in operation

the cother el actriocnal auxilliaries and the station lighting system,
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E. Crane, ~ A five-ton overhead erane will be installed in the

engine room to facilitate tho repairing of mny item of equipment. The
oraone will bo of standard construction and hand operated throughout,

e Sluice gatess. = A motor-operatod slulce gate will be locatod

at the entrance to tho pump sump, This gate will normally be kept closed
to pravent water from colloeting in the sumpe It will be opened only at
such periods whon it is necessary to operatc the storm watcr pumps. A
ssoond motor-operated sluics gate will be loonted in the gravity dischargs
crduit at o point botweon the pump discharge and the pump sump intake.
This gate will normally be kept opon to pormit water to flow by gravity
to tho river, It will bo closed only at such times whon it is necoessary
to provent back flow from the river, A hand operuated sluice gate will be
locatod at the discharge end of tho gravity flow conduite This gate will
nermally be kept open to permit sowage and storm wator to discharge into
the river. It will be closed only in case of emergency or at such time
that it is necessary to make repairs to the conduit,

G. Water systeme ~ The town water supply will be comnscted to the

pumping station and the water used for cooling the zasoline engines and
station service, In addition, the sump pump will ba so connscted that it
can be amployed to furnish aigine-cooling water in times of anorgency.

H. Gasoline systame - Gasoline will be stored in a 3200 gallom

tank buried in tho ground adjacent to the pumping station, Each engine

will be supplied through an individwl li ne running directly to the tank,
Drip pens will be provided on sach engine and comocted to a cormon header
running back to the tenk. All gasoline pipo will be 3%/L=-inch, I, D. coppor
tubing with flared joint comnections. At such points whers the gasoline linos

are imbedded in conerete or pass through beums, they will bo protoctod by
wrought iron pipe slecves,
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I. Sump pump., = A motor-oporated sump pump of 50 g.pe.m. copacity
will be provided in tho wet sump for tho purposo of drying it up ofter
tho pumping station hns boon in operation.

J« Valves., « A swing check valve will be installed in each pump
discharge line to facilitate the starting of the pump and to prevent back-
flow when the river is at flood stage. A4 gate valve will bo provided in
each dischargo line so that they may be closed should the check valve fail
to closo,

K« Firo cxtinguishing system, - A carbon dioxide fire extingui shing

systom will bo installed and so arranged that any gasoline onginc can be
blanketod with gas by tripping a vwulve loeated just inside the main ontrance
to the building. Portable oxtinguishers will be providsd to take care of
any octher emergoncioes,

L. Heaoting systams = Tho hesting systom will be of the two pipe

gravity type consisting of an oil-fired boiler supplying stoeam to two
unit hoeeters located at opposite ends of the engine roome The oil burner
will bo of the rotary type with electriec ignition, The unit heaters will
bo of smvlo caepaclity to heat tho engine room under the celdest wopther
condition,

M, Power soureos, = Power requiraments for the station will be

approximately 70 KW. Power will be delivered to the station at 115/230
volts, three phasae, 0 cycle over o four wire grounded neutral system,
through & bank of "T" connscted transformers. From tho transformors
power will be taken to tho station through an underground fecder.

N. Switohboard and control equipment. = The switchboard will be of

the dead front, steel molosed, low-voltago type with all controls and

meters flush mounted on the front. All air oircuit breuckers will be
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manually operated. Circuit breaksrs for the incoming foeocder and standby
generator will be rated at 600 volts, 60 cycle A.C. having an intorrupting
capacity of 25,000 ampcres, providod with instantansous and time-delay
magnetic overcurrent trips and intorlocked so that only once breckor oan

be in the clesed position at any one time, All broeskers opereting three
phase circuits will be rated 600 volts, 60 cycle:A.C. of suitable ampere
ratings,

The 20-inch wound rotor pump motor circuit will havo o magnetically
operated, push button actuated, switch for the primary circuit and a drum
controller with suitable resistors for the secondary circuit, The control
olrcuit to the magnetic starter will be intorlockod through the drum con~
troller so that the motor cen be storted only when the drunm controller is
in the off position. Tho resistors will bo mounted on the wall near the
switchboard and will bo sultable for continucus running duty on any point,
A voltage rogulator and battery charger will bo leeanted inside the switch-
boerd., Instrumonts on the board will consist of an indiecting wott motor,
voltmetor, ammoter and irdspondent D,C, ammotors to road tho chorging rates
to tho various batbtorics,

Two distributisn penelboards will be installed in tho staticn, cons in
the beller room and one in the engine roocm to distribute powser to the

various light, rsceptacle, fan and heater circuits.
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VII. STRUCTUR.L DESIGN

A. Specifications for structural design

1. Goneral, - Tho structural design of the Meadow Hill pumping
station has been exccuted in genoral in accordanco with stundard practico.
The specifications which follow cover the conditions affgcting the design
of theo rsinforced concrets and structural stesl,

2 Unit weights., = The following unit woights for matoerial

wore assumed in the design of the structure:

Wator 62.,5# per cubic foot
Dry earth 100 # per cubioc foot
Saturated ocarth 125 4 por cubic foot
Concrete 150 # por cubic foot

3, Earth prossuros., = For computing earth prsssure caused

by dry oarth Rankine's formula wns used., For saturatod soils an cquive
alent liquid prossure of 80 pounds per squars foot por foot of depth was
nssumed,

L. Structural stoel, = The design of structural stcel wes

carried out in acecordence with the Standard Speelficotions for Stoel
Construction for Buildings of the American Institute of Steel Construe=-
tion,

5e Reinforeed concrete. ~ In genem), all reinforced concrete

was designed in accordance with the "Joint Committes on Standard Specifi-
cations for Concrete and Reinforced Conecrete” issued in Janunry 1937,

a. Alloweble working strosse = The allowable working

——

stress in concrete used in the design of the pump house and appurtenant

structuros is based on a ocanprossive strength of 3,000 pounds por square

inch in 28 days,
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b. Flexuro (fg). - Lbs. per sq. in.

Extremc fibre stress in comproession ... 800
Extrome fibre stross in compression
adjacent to supports of continuous or fixed beams or
rigid f'rumes o « o« o ¢ o & o & ® & % 4 s % 4 4 e e e e s 900
c. Shear (v}. -
Beams with no web ruinforcement and
without spocial anchoTfgo o v s s o o ¢ o s s o s s o o+ » 60
Boams with no  web roeinforcoment but
with speclal anchorage of longitudinal stecl o & o ¢« v o » 90
Beams with properly designed web re-
inforcemont but without spocial anchorage of longitudinal
= 2v] = 3 180
Boams with properly designed web ro-
inforcement and with special anchorage of longitudinal
- 2 T 1 P S T 270
Foctings whorp longitudinal bars have
no specicl AnchOrAgo o+ o o o s o o s 4 o o s s o o o o & o 60

Footings whers longitudinal bars havo

special anchorago « o + « + + ¢ s o = « o« o s+ 2 s 2 < @ g0
d. Bond (u!. -

In boams, slabs, and one way feotings 100

Whore spocial anchorngs is provided .. 200

The above stresscs ara for deformed bars,

e, Boearing (fg).s -

Where & concrete momber has an oarceh ot

Jonst twlce tho arec Iin boearing + « o v v v ¢ ¢ 0 ¢ s o = o« @ 500
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o Axial comprossion (fo)e = Lbse. por sq. in,

Columns with lotoral 108 o o o & L50

B Steol strossos. -

TeNS1i0M o o s « o s ¢ « s s s s & & 18,000

Wob roinforocement , , , , , s 5 s » 16,000

h, Protective conercte covering. =

Type of mombors Minimum covor in inches
Interior S1abB 4 ¢ 2 ¢ » & ¢ & a2 e s+ e 8 s .o e 2 & » B @ 1'1/2
Int@riOI’ DOOME & « o o s« a s a o s a . & s 8 & & . s 2

Mombors poured diroctly against the growmd . . . . . . . L
Mcmbars oxposed to earth or water but pourod against
FOYTS & o o ¢ « o o s + + o & 5 5 & s s s 5 3 s o + v %
For secondary steel, such as temperaturc and spacer steol, the
above minimum cover may be docreased hy the diamester of theo tomperature
or spacer steel rods.

B, Basio assunptions for design,.

l. Roof slabe = Tho roof slab is of roinforcsd conorete.
It is designed to carry the full dead load plus o }ivo load of LO #
por square foot of rcof surface.

2. Roof beamse. - The roof beams are of structural stesl
encased in concrete fireproofing. They are designed to carry the full
dead load, plus the full live load of LO¥ per square foot of roof surfoce,.
In addition to toking up the roof load, thess beams together with the
columns to which thoy are comnocted, form portal frames vhi ch tske up
wind load and crane thrusts on the building, The ond conncuctions are

designed to take up all such horizontal loads,



3 Columns, - a. Structural steel colwunns in the side walls
and end walls of the superstructure take up the dirsct roef loads as well
as all wind loads on the sides of the superstructure. In additio, the
columns in the side walls carry crane brackets which support the crane
runway, These columns are designed to carry full live and dopd load
from the roof; dead load, live load, and impact effect from the travoeling
srane; bending due to eccontrically applisd loads, znd bonding due to
wind load on the building. WNo point of inflsction was considercd in the
column design, e pin-onded conditien at the base buing anssumed,

be Wall columns in the ends of the building wore designed

for full dead load and live load from roof, plus wind locnd on the building,

¢, Allowablo stross in colums were figured from
= 18,00
P{1+ *~§2—9 formule with o maximum allowabls stress of
. 15,0004 poer square inch for dead load plus
18,000 2

live load, and a moximum allownble stress of
20,000# por squars inch for combined doad load, live load, and wind
load; 1/r limitod not to sxcosd 120,

Li, Engine room floor, = Tho engine room floor is dosigned

to earry all engines, motors, ote., actually to be placed on that floor,
as woll as a uniform load,
The following assuapticons were made for design purposes:
Re  For the flocr slab, tho dosign loads nro the ostimated
doad loods plus o uniform live load of 250# por square foot,
b. For tho romovable stescl flocr plates, tho design

londs aro the estimated doad load plus a uniform load of 300# per square

foote.
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¢+ For the floor boams, tho design loads are tho osti-
matad dead loads, the actual machincry loads, a conerote buse slab load
undor the gasoline ongines, and o uniform load of 2004 per square foot
on the unocoupied porticn of the floor slabs which contribute louds to
the beams undor consideration, For the machinery loads, wn impaoct foctor

of 100 percent has boen addoed,

5« Punp room side walls., -

L+ The walls are designed of roeinforcod concrcote below
elavation 21,5 and of brick and steel construction above slovaticn 21,.5.

b. In the wet pump roem side walls, to previde for
horizontal pressures, the walls ware designod simply supportod at the
engine rcom floor levol and continuous with the pump rocm floor, At tho
engine rocm floor levol the walls aro supported by the floow sladb ncting
s 2 horizontal girder which transfers tho resctions inte the end wall
end tho division wnll betwoen tho wot md dry pump rcoms,

6e In the dry pump room, the end wall and base slab
woro designed as o continuous frame, with the end wnll sinmply supported
ot the ongine room floor and at the boiler rom floer, and bose slab
simply supported under the divisim wnll, Tho sido wells worc designed as
simply supported at the top and fixed at the buso,

ds  The loading consistud of the vertical lo.ds cue to
the woight of the structurs; the vertical live and impact loads from the
ongine room floor; the roof live load; and the thrusts ag.inst tho walls
from carth pressurces.

From tho loadings nctod, bonding momonts wors computed in the walls,

pump room floer slab and engine room floor baoms,
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6. Pump room end walls, - The pump roam end walls were

designed to resist the vertical loads, and thrusts due to earth pressurs,

7. Boiler room floor. = The boller room floor was designod

for a uniform live load of 100# per square foot plus the dead weight of
glab,

8. Conduit. - The conduit is designed as a continucus box

seetion for intornal pressure as well as sarth oressure. Tho gete

chamber frame is designed with mombors fixed at both ends. An oxpansion
joint is provided betwoen the intske structure and the pump house sub-
structure., The condult at the west side of the puap housc is part of the sub-
strueturc and an cxpansion joint is provided at the south cnd of the houso.

G, Trash racks. - Thero are three trash racks in all, two

in tho gate chomber and one at tho sanitary sewer eatrancs. Tho rack
at the intakeo to the wet pump room is made in two sectlons whils tho
othasr two are each made in one section. A4ll threo are held in place by
grovity and rest in o soeat at thoe bottom.

10, Stairways and ladders, ~ An open grating steirway leads

from the engine room floor to the boiler roam and then to the dry pump
room, Access to the wet pump room is obtained by means of a concrete
stairway, B8teel ladders are provided in the intake chambers, the rack
chamber, and in the conduit outlet structure.

C., Architecturs. - The pumping station will bs a building of

modern design in kesping with the architectural treatment used on simi-
lar projects elsewhore on the Comnecticut River. This design will in-
clude five murals dopicting the history of flood controls

The pumping station will be a flat-rcofed, brick and glass block

structure 27! x 64.5' owsrall, Tho 12,5 inch thick briok walls, capped
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with a cest stone coping, oxtond above tho roof slaeb to form a parapat
well around the sutire roofs A flat type roof was ciosen as being eco-
nomiecal and in koeping with the architectural design, as well os ssrving
as 2 loention for the engine exhaust mufflers, The roof system consists
of stsel boams encased in concretc and supportod by stocl columns., The
roof slob will be 5-1/? inches thick, coverod with o cinder concrete f£1ll
slcpod to drain. There aro no outside pilasters. Inside the building
there are pilasters at oach structurnl steel celumn, the pilasters fom=-
ing fireproof column cnoasemonts, The engine room fleoor will be & 7 and
10 inch structurcl conorcete slab, with a monclithic finish, A hand
operatod traveling crane of 5 tons lifting capaeity will operate for the
full length of tho building end will be used for installing and moving
pumps and machinery. Access for the crane holst to the pump room will
be hed through openings in the engine room floor, theso openings being
normally covered with romcvable checksred floor plates,.

There 1s no window sash in the building., Light will be admitted ,
through glass block panels, because of the exposed location of the pump-
ing station near the river bank, The well diffused and uniform light
which they provide and their appearance is also in keeping with the
spirit of the architectural design, To provids ventilation, adjustable
louvres have been placed low in the briock walls and a motor-operated exhaust
has been placed on the roof, Two doors give sccess to the bui lding. The
main entrance door, 6 feet wide and 8'-9 " high, consists of two leaves of
hollow steel construction and pglve emtrance directly to the ongine room
floors It is large enough to provide adequate clearance for any replacement
of mechanical equipment which may be requircd in the futurs, The small

hollow stocl door on tho north end of the hi lding provides a service

passaga.
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VIII. CONSTRUCTION PROCEDURE

A, Soquonce of opsrations. - It is roquired in thoe specifications

that the pumping station, intake structurc, conduwit, outlet structure,

rack chamber, sorvico bridge and all other featurss be comploted in 220
calondar days after roceipt by the contractor of notice to procsed. The
specifications also roquire the contractor to complete certain portions

of the work; namely, the condult including impervious backfill, the out-

lct structure to slovation 15,0, the intoko structure end all work nocossary
to permit diversion of the flow of wetsr from tho swale on or before
Septomber 15, 19&1, in order to permit complation of tho embankment before
froozing wenther sets in,

Be Construction period, = A study of hydrographs plotted from data

rscorded by the Unitod States Woather Bureau from 1917 to 1940, a total

of 2Ly consccutive yoars, shows that the majority of tho floods at Bast
Hartford occur in the spring months of March, April snd Mey. Tho site

of the pumping station is ot Elevation 1540 me.s.l., approximatoly end

has beoon flooded at loeast once in almest every year recorded. It is noted,
howover, thet between August 1 and “arch 8 thoe pesk has reoched Elevation

15.0 cloven times in the years tebulated below

Date Elevation of High Watsr
Dec, 17, 1920 18.2
Dec, 8, 1923 15.4
Feb. 1k, 1325 15.7
Nov. 6, 1927 2845
Dec, 10, 1927 17.5
Nov, 21, 1932 1745
Jan, 12, 1935 2042
Jan. 27, 1938 19.2
Sept, 23, 1938 349
Dslﬁ. 8. l9w 1806
Dec. 12, 1978 17.9
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Considoeration of this matter, including a study of the above tablo,
loads to thoe conclusion that if the work on the pumping station bogins
aftor August lst, protection to Elevation 15,0 will probably bo sufficient.
It is plamned to award theo comtract for tho construction of the pumping
station so that cotual work may bo started not later than August 1, 1942
and tec have tho whols contract completsd not lator than March 8, 19/2.

Tho contractor will be responsiblo for all damage by floods to Elevation
15,0 whilo tho Govoermmont will bo responsible for domngo by floods excecd=
ing that stogo. It is entielpatod that the work will be carried out in

accordonce with the following ostimatod construction schoduloe:

Designation Quantity Timo Limits No, of Moaximum Daily Rate
Cu.Yds, of Doys of Construoti on
Operaticn cus yds

Conduit, includ=-
ing imporvious

backfill, ocutlct Avg. 1, 1941
structurc to El, to L5
15,0 and Intaks Sept. 15, 1941
Structuro
Dolivery of oct. 1, 1941
Equipment Fob, 1, 1942
Excavation for Aug. 1, 1941 300
station Oct, 15, 1941
Ceonerete in Aug, 15, 1941 100
stotion Jen, 1, 1942
Supsrstructurs Dec. 1, 1941
to

Mar, 1, 1942
Installation of Oct. 15, 1941
machonieal ogquipment Mar, 1, 1911
Job Completed Mor, 8, 1942

C. Closure of dike, = The canpletion of the ombankmont constructed

undor o soparate contract will be accomplished by Novembor 1, 1941, A
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temporary bulkheod in the outlet structure is provided to protsct the
aroa from river floods. The construction may thon be carried on with
completo freedom from dangoer of flooding by the river. It 1s improbable
that the construction site will become inundated by impounded rain water,
The natural and artificinl stornge avsilable should teke carc of all buk
excopticnally heavy stomms,.

D. Conerete construction,

1, Composition of concrete., - The conerete will be composed of

cement, fine aggregate, coarse aggregate and wmter so proportioned and
mixed as to produce a plastic, workable mixture., All concrete will be
Class # oxcept the pumping station basc sliab which will be Class B, Class
A conercte will have an average compressive stross of not lcss than 3L00
pounds per squarc inch in eccordance with a standard 28-day tost., The
average compressivo stross for Class B conercte will be 3000 pounds per

to aggro-

squarce inch in acgcordance with a standard 28-day tcst, Concro
gates will be of suitablo guality and will be tosted by the Central Con-
crctc Tosting Laboratory of the Forth 2tlantie Division at ~ost Poinb.

2. Laboratory control, - A small concrote tosting laboratory

is ovailable in the YWest Springficld arca of the distriet for usc prin-
cipally to control the quality of concrote during construction, Tho tests
performed horc will suppleomont those medo at tho Central Laboratory. Fo-
cilitics will beo availadblo for toesting the grading of aggregotes, design-
ing concrote mixtures, mixing of tricl conecrote batchus for the purpose

of devoloping actunl rclaticns betwreun the compressive strongth and the

witor canent ratio, and the cesting of conercte cylinders for compressive

strength tests,



&, Cement, - Portland cement of a well knovn end accepta-
ble brand will be used throughout. The cement will be tested by the
Contral Leboratory and rosults of these tosts shall be knovm before the

canent is usod,

b, Fine aggregatc. - HNatural sand will bo used as a fine

oggregate, The aggregete will be subjcet to thorough analysis, inecluding
mognosium sulphato soundness tests, and tosts mado on mortar speeimens
for eomprossive strength,

c. Coarsc aggrogatc, - Viashod gravol or crushed stonc of

required sizces will bo usod as ooarsc sggregate, It will consist of hard,
tough and durable particles frec from adheront coeting and will bo freo
from vegetable metter, Only o smnll smount of soft, frisble, thin or olon-
gated porticles will be allowed, The cggregate will be subjeet to thorough
analysis, accclernted froczing oand thowring tosts and to comprossive tests
in conercte eylinders,

4. EEEEE! = Tho amount of wator uscd per bap of coment
for cach botech of coanercto will be predetermined; in general; it will be
the minimum amount neccssary to produce a plastie mixturc of the strongth
specifiod. Slump tosts will be required in accordance with tho spocifi-

cations.

3, Ficld Control.

ae Storasgo, - Tho eoment will be storcd in 2 thoroughly

dry, weathertight und proporly wventilated building., Tho finc and eoarsc
aggrogotes will bo storod in such o mannor that inclusion of feoreign

nmeterial will be ovoided,
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be Mixing, - The exact proportions of all ingredients of
the concrcte will be predeterminsd, The mixing will be done in approved
mechanical mixers of a rotating type, and theroe will be rdquate fecili-
ties for accuratc moasuremont ond control of cach of the materials usod
in tho conereote. Mixing will be dore in batches of sizos as dircetod and
samplos will bo teken for slump tosts and for compressive strengbh tests,
Inspeetors will at all times supcrvise and inspeet the mixing procedurc,

Ce Placing, = Conercte will bo placod boforc the initial
sot hns oeccurrcd, Forms will bec cleon, oiled, rigidly braced and of am-
ple strength, Conerote pourcd direetly agoinst the ground will be placed
on clcen demp surfaccs. Mochanical vibrators will be uscd ond forking or
hand spading will be applicd adjacont to forms on coxposed surfices to in-
suro smooth, cven surfaces. Tho location of vortical and horizontzl con-
struction jeints as woll as contraction and oxpansion joints, and the
locction of coppor water stops aro indicoted on the drawings, Tho loca-
tions of construction joints arc tontative and mny bo changed to suit
conditions in the field, Beforc placing conercte, ©ll rcinforcing steol
will be inspocted and pouring of the conercto will be supcrviscd and di-
rectecd by Govornmont inspoctors. dequate preecautions will bo tokon if
conercte is to be placed in cold cr hot woather,

E. Structural stcol construction,.

1,  Supcrstructurc framocwork. - The superstructurc framcwork

consists of booms and columns which will form a skelebon frome for the
exterior walls and reof, and will provide 2 ruwwway for the hand-operated
cranc, The columns will be sceourely anchored to the subsbrucburc con-

croto walls and will be connoctad to the roof boeoms vAth vweb conneoetion
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angles and wind bracing comneotions, The crane rails will be fastened to
the e¢rene rumway beams with bent hook bolts, Crano stops =t esch snd of
the rumway vill prevent the traveling crane from rumning intc the end
wmlls,

2. Staitways. « The stairways consist of open grating tresads
Testoned to structural stesl stairway channels with wrought iron pipe
railings fastened te the top flanges of the channols,

B Trash racks. = The trosh racks are made up of structural
chonncl frames which support L™ x 3/8" grating bars spaced 2-5/8" in the
clear, The racks are welded throughout,

L, Removeoble floor plutos, - Accoss for the eranc to pump

room will be obboinoed by romoving checkorod floor plotes which cover tho
oponing in tho ongine reoom floor., Tho romovablc covors consist of l/Lr
inch choekorod plates welded to the 2-1/2" log of 3" x 2-1/2" x 5/16"
onglos. The cnds arc supportod on angle fromos anchered inte the floor
coneroto, Bach oponing in the floor is covered with two scetions, Lifge
ing hondles are provided in tho plites for cosy romovel,

5. Miscelloncous cngles and fromes, - Miscelloancous struc-

turcl stoel such as door frames, angles, grilles, cte,, will be crocted

and ploced as indieated on the drawrings and ot such timc as requircd,
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IX., SUMMARY OF COST

The total construction cost of the NMeadow Hill pumping station, in-
cluding the conduit, intake and outlet structures, mecess road and me-
chanicsl equipment has been estimeted to be $2,7,000 including 10% for
contingencies and 15% for engineering,

This emount has bheen distributed as follows:

{1) Pumping station, =-

a. Concrete features « v . +» « » o $39,000

b Superstructure .. . . . . . .« 32,000

C. Iiiscellaneous « +« + + « o « « » ET!OOO
$98,000
(2) Conduit, -
a. Concrete details., . . . . . . , #28,400
b. liscellaneous 13,600
12,000
(%) PFochanical equipment . « o o « & & . 107,000
TOTAL ¥2ly7,000

(1) a. The concrete foatures included under the pumping station
item (1) a, consist of intake structure, rack chamber at ssnitary inter-
coeptor and buillding foundation to and inecluding operating floor strue-
tural slcb,

(1) b, The suporstructurc censists of the complete building

obove the operating floor,

(1} ¢. DMiseccllancous itoms ure comon oxeavation und baekfill,

miscollencous iron and stecl, trosh rocks, sceding, gravel for roads,



bituminous road surfacing and other items not included in (1) a. and (1) b

{2) =2, The concrete featurcs inciuded under the conduit item (2) ea.
consist of the conduit st the pumping stution, the conduit with seep rings
under the dike, the service bridge nicrs and concrote steps and the outlet

structura,

(2) b, Yiscellancous itoms arc common oxcavation and backfill, rip-

rap, miscellancous iron and steel and scrvice bridge suporstructurc,

{2) Thc mcchanical cquipmont consists of pumps, gos cngines, geor
wits, crano, geonercbing units, velves and piping, sluice gole systom, and
miscellincous itoms.

Pricos uscd aroc estimotcd prices oxcopt for the pumps, goar umits,

gas ongines and motor which orc actucl bid prices for this job,
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